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DETAILED ACTION 
Claim Objections 

1 . Claims 8 and 9 are objected to under 37 CFR 1 .75(c) as being in improper form 
because claim 8 and 9 are dependent upon canceled claim 7. See MPEP 

§ 608.01 (n). Accordingly, the claims have not been further treated on the merits. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 6, 10-12 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Jayaraman et al (US Patent 6,147,177). 

With respect to claims 1-3, 6, 10-12 and 15 Jayaraman et al. discloses a 
photoresist composition that is soluble in aqueous base comprising: 

A. a polycyclic monomer having an acid labile group, such as a carboxyl 
group, represented by formula (II) (column 6, lines 35-45) 
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where at least one R 5 to R 8 preferably represents -(A) n C(0)OR*, m is an 
integer from 0 to 5 (column 6, lines 55-57), n is an integer of 0 or 1 , A 
represents a single covalent bond (when n = 0) or a divalent group 
(column 7, lines 1-3), R* represents -C(CH 3 ) 3 , CH(R p )OCH 2 CH 3 , - 
CH(R p )OC(CH 3 ) 3 or cyclic group wherein R p represents a hydrogen or 
linear or branched alky group (column 8, line 6-30). 

B. an acid-generating agent (a photoacid generator - column 20, lines 44-52); 

C. a crosslinking agent such as methoxymethyl substituted melamine and 
cyclic urea compounds (column 20, lines 10-16); 

D. a solvent such as propylene glycol ethyl ether acetate, cyclohexanone, 
and ethyl lactate (column 21 , lines 29-31 ). 

With respect to claim 6, a monomer having a phenylamide group as represented 
by formula (I) can be also used in combination with the monomer of formula (II) 
(column 17, lines 18-22), 




wherein at least one of R 1 to R 4 must be selected from an aromatic ring 
containing substituents: - (CH 2 ) n NHC(0)G and -C(0)NH(CH 2 )„G, G is an 
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aromatic group selected from the following moieties (column 3, lines 55-65 and 
column 4, lines 1-10) 



wherein X represent OR 14 or R 15 (column 4, lines 1 1), a, a* and a" represents the 
number of times substituent X is substituted on the ring system and a is an 
integer from 1 to 5, a' is an integer from 1 to 4 and a" is an integer from 1 to 3 
(column 4, lines 20-24), m is an integer from 0 -5, preferably 0 to 1 (column 3, 
line 50), n is an integer from 0 to 5 (column 3, lines 50-51 ), R 14 is a hydrogen, 
linear or branched (Cj to C 10 ) alkyl, -C(0)CH 3 , tetrahydropyranyl, t-butyl and R 15 
is a hydrogen, cyano, halogen, and -C(0)0-t-butyl (column 4, lines 23-28). 
The monomers are polymerized by ring-opening metathesis polymerization 
(ROMP) with subsequent hydrogenation (column 13, lines 10-14) in the presence 
of a catalyst that consist of a ruthenium metal carbine complex catalyst (lines 41- 
41-45). 
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With respect to claims 10-12 and 15, Jayaraman et al. also discloses a method of 
forming an image by coating a substrate with film comprising the positive or 
negative photoresist of A-D (column 21, lines 26-33), imagewise exposing the 
film to radiation by electron beam xenon lamp, x-ray (ultraviolet) radiation 
(column 21, lines 37-45), and developing the pattern with an aqueous solution 
(for example, tetramethyl ammonium hydroxide) (column 21, lines 59-63). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4, 5, 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jayaraman et al. as applied to claims 1-3, 6, 10-12 and 15 above, 
and further in view of Taguchi et al. (US 2004/01 52843). 

With respect to claims 4, 5, 13 and 14, Jayaraman et al. discloses the photoresist 
composition co claims 1 and 10. However, Jayaraman et al. fails to disclose the 
use of an organoruthenium compound in which a neutral electron donating ligand 
is a heterocyclic carbene compound with a nitrogen atom. 

Taguchi et al. discloses a resin that comprises: a ring-opening copolymer 
that has an alicyclic monomer of formula (12) (paragraphs [0038] and [0039]) 
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where at least one R 13 to R 16 is a substituent having a hydroxycarbonyl group (- 
COOH) (paragraph [0017]); an ionic curing agents (crosslinking agent) 
(paragraph [0107]); and a solvent (paragraph [0085]) wherein the monomer 
having the hydroxycarbonyl group is subjected to ring-opening metathesis 
copolymerization in the presence of a catalyst that consist of a organic ruthenium 
compound in which a neutral electron-donating ligand is coordinated (paragraph 
[0067]) and where such ligand is a heterocyclic carbine compound with a 
nitrogen atom such as 1 ,3-dimesitylimidazolin-2-yildene and 1 ,3- 
dimesitylimidazolidin-2-ylidene (paragraph [0075]). The catalyst containing a 
metal such as ruthenium are preferred because side reactions causing 
modification of functional groups do not occur, and carbon-carbon unsaturated 
bonds of the copolymer can be selectively hydrogenated (paragraph [0092]). 
Also, the activity for copolymerization tends to be enhanced upon using the 
preferred carbine compounds (paragraph [0075]). 

It would have been obvious to one of ordinary skill within the art at the 
time of the invention to use an organoruthenium catalyst such as 
dimesitylimidazolin-2-yildene and 1,3-dimesitylimidazolidin-2-ylidene as taught by 
Taguchi et al. within the photoresist of Jayaraman et al. to prevent modification of 
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functional group by preventing side reactions within the copolymer, selectively 
hydrogenate unsaturated carbon-carbon bonds, and to enhance 
copolymerization. 

6. Claims 1-3, 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goodall et al (US 2002/0128408) in view of Taguchi et al.(US 2004/0152843). 
With respect to claims 1-3 and 10-12, Goodall et al. discloses a radiation 
sensitive photoresist composition that is soluble in an aqueous solution (alkali - 
abstract) comprising: 

A. an acid-labile monomer represented by formula (I) (paragraph [0031]) 




where R1 to R4 represents (paragraph [0032]) which can be polymerized by 
ring opening polymerization with subsequent hydrogenation (paragraph 
[0092]) in the presence of a catalyst, such as ruthenium (paragraph [0095]), in 
a solvent; 

B. a photoacid initiator (acid-generating agent) such as and; 

C. a solvent such as benzene and toluene (paragraph [0108] and [0199]). 
Goodall also discloses a method of forming an image by coating a substrate with 
film comprising the positive photoresist of A-C (paragraph [0219]), imagewise 
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exposing the film to radiation by electron beam or electromagnetic radiation (UV) 
(paragraph [0220]), and developing the pattern with an aqueous solution (for 
example, TMAH) (paragraph [0021]). However, Goodall et al. fails to disclose 
the use of a crosslinking agent within the photoresist composition. 

Taguchi et al. discloses a resin that comprises a ring-opening copolymer 
that has a alicyclic monomer of formula (12) (paragraphs [0038] and [0039]) 



*\ /y ? 

a" 

with a hydroxyl group or hydroxycarbonyl group and a curing agent (crosslinker) 
such as hexamethylenediamine (paragraph [0107]). The curing agents are used 
to provide excellent fire retardancy (paragraph [01 10]). 

It would have been obvious to one of ordinary skill within the art to include 
the use of a curing agent (crosslinking agent) as disclosed within Taguchi et al 
within the photoresist of Goodall et at. to improve fire retardancy. 

7. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taguchi et al (US 2004/0152843) in view of Suwa et al (US Patent 6,727,032). 

With respect to claim 1 , Taguchi et al. discloses a resin containing a ring- opened 

methathesis copolymer that comprises: 

A. an alicyclic monomer of formula (12) (paragraphs [0038] and [0039]) 
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where at least one R 13 to R 16 is a substituent having a hydroxycarbonyl 
group (-COOH) and the remainder of R 13 to R 16 is hydrogen atom, a 
hydrocarbon group having 1 to 20 carbon atoms, a halogen atom, silicon 
atom, oxygen atom or nitrogen atom other than a hydroxycarbonyl group 
and where p is an integer of 0-2 (paragraph [0017]). Examples of the 
monomer of formula (9) having a hydroxylcarbonyl group (acidic carboxyl 
group -COOH) include 5-hydroxycarbonylbicylo-[2.2.1]hept-2-ene, 5,6- 
dihydroxycarbonylbicyclo[2.2.1]hept-2-ene, 5-methyl-5- 
hydroxycarbonylbicyclo[2.2.1]hep-2-ene, 8- 

hydroxycarbonyltetracyclo[4.4.0 2,5 . 1 7,10 ]dodec-3-ene and 87-methyl-8- 
hydroxycarbonyltertracyclo[4.4.01 2,5 . 1 7,10 ]dodec-3-ene, and 8-methyl-8,9- 
dihydroxycarbonyltetracyclo-[4.4.0.1 25 .1 7,10 ]dodec-3-ene (paragraph 
[0057]); 

B. an ionic curing agent (crosslinking agent) such as hexamethylenediamine, 
diisocyanate compounds, and polyamine compounds (paragraph [0107]); 

C. a solvent (paragraph [0085]) such as cyclkopentane, cyclohexane, 
methylcyclohexane, benzene, toluene, acetonitrile and diethyl ether, in 
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which the solvent used for copolymerization is capable of dissolving the 

copolymer (paragraph [0085], lines 7 and 8). 
The monomer having the hydroxycarbonyl group is subjected to ring-opening 
metathesis copolymerization in the presence of a catalyst that consist of a 
organic ruthenium compound in which a neutral electron-donating ligand is 
coordinated (paragraph [0067]) and such ligand is a heterocyclic carbine 
compound with a nitrogen atom such as 1 ,3-dimesitylimidazolin-2-yildene and 
1,3-dimesitylimidazolidin-2-ylidene (paragraph [0075]). 

However, Taguchi et al fails to disclose the use of an acid-generating 
agent within the final resin that comprises the copolymer consisting (A) - (C). 

Suwa et al. discloses a radiation sensitive composition which is slightly 
soluble in alkali (column 3, lines 23-24) that comprises an alicyclic skeleton and 
an acid-generating agent such as diazobenzoquinone compounds and 
diazonapthoquinone compounds (column 19, lines 66-67), which has the function 
of cleaving an acid-cleavable group present in the resin or an acid generated by 
exposure to irradiation (column 19, lines 14-17). If the amount of acid generating 
agent is too small, then sensitivity and developability may be lowered (column 
1 9, lines 44-46). If the amount of acid generating agent is too much, then 
transparency for radiation is lowered and as a result, may show a tendency to 
obtain a rectangular photoresist pattern (column 10, lines 45-49). 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to include an acid-generating agent as described by Suwa et al. 
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within the resin of Taguchi et al. to increase sensitivity and developbility as well 
as enhance transparency and prevent unwanted patterning. 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ponder N. Thompson-Rummel whose telephone 
number is 571-272-9816. The examiner can normally be reached on Monday-Friday 
7:30 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 





BARBARA GILLIAM 
PRIMARY EXAMINER 
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